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Abstract (Basic): EP 737744 A 

A fructosyl amino acid oxidase (I) is produced by culturmg a 
(I) -producing Penicillium strain in a medium contg. fructosyl lysine 
(ID Also claimed are: (1) Penicillium janthinellura S-3413 (FERM 
BP-5475) and (2) a reagent or a kit for assay of amadori cpds. which 

comprises (I). . . , • ^. < no 

(!) catalyses the oxidn. of amadori cpds. in the presence of OZ to 
generate alpha-ketoa Idehyde. amine derivs. and H202: is stable at pH 
4-11 with an optimum pH of 7.5; is stable at 15-50 deg.C. with an 
optimum temp, of 25 deg.C, and has a mo I. wt. of 38.7 kDa (by gel 
filtration on Superdex 200 pg). (I) is produced by culturmg a 
Penicillium strain in a medium contg. an opt. protected fructosyl 
aminoacid, esp. (II) or fructosyl Na I pha-Z- lysine and/or glycated 

protein. . . j / • x j 

USE - (I) is used for determn. of amadori cpds. (e.g. in foods or 
body fluids) by contacting a sample with (I) and measuring the amt. of 
02 consumed or the amt. of H202 generated, esp. for determn. of 
fructosyl amine or glycation rate and/or the amt. of glycated proteins 
(e.g. haemoglobin) in the diagnosis of diabetes. 
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1 

Bl^^"t'-5'^->y ^-^^ (Penici Ilium) (7)M&7''^ 
r«&*^t59 1 v/U^ h v'/l' y ^^^^ 

~^t^ V i^>'S.t^/x«iN « - z - y v=>-^tas i o 

,0-15 Ot:iCjoV 3 ~ 6 05^»^:i— h 7^*0S 

■W->;^/WAS-3413( Penicilliuni ianthinellum S-341 
3) (FERN! BP-5475), ^'yV ' ^>->^vWA(IFO N 
n. 4fiR1. 6581. 7905) (Penicillium .ianthinellum) > 

y ^>i>, • ^^"^ V^-^ (IFO W. 5748) ( Penicillium ox 
alicunO . -<:^v'y -^A . -Yy<^i^Ml?0 NO. 7994) (Pen 
icillium javanicum) , -^i^P • !) y^5^ 
0 NO. 4897) ( Penicillium chrysogenum) , ^<=-'>}) 'PJ^ 
. 'yT^-'!pMlK) NO. 5337) (Penicillium cyaneuiii) ;^^?? 

1) ^^!¥^T-CT^ KU-ft^^bL. a-^> 

2) ^pHJ±4. 0~1 1. 0. ^pH{47. 

3) ^^SaSlil 5-5 0^ Si?S^}i2 5X:X'fc 
•3 : 

4) 2 0 0 p g ^ffiv ^fc^*y^^J§^*T' 

SiJ^Ufc^^. 5^aii^*)3 8, 7 0 0 (3 8. 7 kD 
a) T'foSc 

[f^Ige] -<=^'>U '^i^ • -V> v-Jt-^V'AS-3413(Pen 
icillium .ianthinellum S-3413) (PERM BP-5475)c 

[ft*lg8 ] y 'i'-^Sl^S U h V/l-T 

h -^/v y v^>&o^/3?.«3:7/i'i? h w <* - z - y 



[fB*ii9] T-^Kyik-^^^w-rs^-i-t. li* 

IS 1 |Eil(757yP:5' h ->>'i^T 5 / fe;r=^->^— fe' ^^^^ 

ifg*ii 1 0 1 tmtmm^xh t) . k y 

10 lf^« 1 1 ) 1 wm(Dy/ui^ h y/^-T 

1 2 ] ±w-si^(r>m^^ (o^oy 

[0 00 1] 

20 5 yg£^->^— tflcMU $ibic|*b<i4'<^->y 'i' 
AM( Penicilliuiii) (75® *5l5CD7-'V^' Y v-^V-T 5: </ ©S^T 

[0002] 

30 y^i-5wi:icj;i?^^^v5» T-7VVit-^<^ 

:feD°a^'75r-^Ky-fb'&^5-^*t-o-<tt-i 

50 irX'Wffl-CfeSc 



3 

[0 0 0 31 T-^ Y^)\\L%^^y^!B^>^ 

igjiHttt^^n-^ h:?'^^^— [Chromato 
gr.Sci. 10:659 (1979)] , ^^O^&'f^^'^t^^^'^^ 
. ^?>fc/t7yi^^fflV^5:fe^* [Clin. Chem 28:2088-2094(198 
2)] . a;StiS3<Sb [Clin. Chem 26: 1598-1602 (1980)]. *t 

_m-t^mTm^mm-r^:m cj jcla is: 520(199 

" 3), IISI'^ 16: 33-37(1993)]. 7^1^^ V-^-^^oM 
[Clin. Chim. Acta 127: 87-95 (1982)], 

D..Acta 112: 197-204 (1981)]?'; ^:':iS^^>^^XV'>S^^ 10 
[0 0 0 41 ifi¥. gf^<7?W-r^>#t4 (£M. ^fc?^ ^ 

^mm^M^ithX\-i (m«. 1*^^5-3 3 9 20 
9 7.^^^, #^¥6 - 6 5 3 0 O-^iiJai. 
1 9 5 9 0 0-§-^«. it^r^^^S - 1 5 5 7 8 0^ii«. 
!tlj^5|l4 - 4 8 7 4-§-^f6. 5 - 1 9 2 1 9 3-^ 

!ttM^6 - 4 6 8 4 6-^^^. 1trjB¥ 7-289 

W<^c73tftfet>W*$^X-CV^5 (#M¥2- 1 9 5 8 
9 9^<ii«, #M¥2 - 1 9 5 9 0 0-^^. 0^^^ 
-1 9 2 1 9 3-§-^^, #p2JS6-4 6 84 
jl^^ip 7-2 89253 %<>i^) . 

[00 0 51 Y')it-^^(r^m\^5bmmci:i>^m- 30 

R»-C0-CH2-NH-R2 + O2 + H2O-* 
Ri-CO-CHO + R2-NH2 + H2O2 

(5t>^, RM±T/i-K-^?JS. R2(ir5y®E. 

1 . b iyfVT i y if;*-=^ i^^-M : => 'J ^^^^ 

ij r;7A ( Corynebacterium) JS (1#^!i¥5 - 3 3 9 9 7 

6-6 5 300 ^(im ^ T :^-<^l'=^Vi- 40 
( Aspergillus) (I^Frf^S - 1 5 5 7 8 0^4:^«) 

2 . 7/1'^' h v'/l'T 5 V7=":J'' P :* — fe' : ^-^ '^^'S 
ndida) (i|tF,l¥6-4 6 84 6-^4i:ff) 

3 . y 'yi^T ^ / mm^m : y am 

( Penicillium) (^FjI^ 4 - 4 8 7 4 "S-^i^) c 

(#rf^¥5 - 1 9 2 1 9 3-^^#) 
5. T)\'^)\-3'y^—^ ■■ J . Biol. Chem. 239#. % 379 
D-3796H (1964¥) IEi£0;^^-C'ISMc 50 



it*FjS^8-3 3 6 3 8 6 
4 

[00061 

[|g0^:S5ft?^-r'<^Iia] L./!)^L,/£;05o, dix^co^ 

LT-^-Si J--?. [J- Hi =1. Ch-E : 1 3.S42-1 3545 (198 
6)]c Wb^^^!^>3t'>'»i^ ^^^^nt've^ONT^ 
y i/yl^a— ;^;i»S!^LXV >i) Q. Biol. Chem. 25 
4:3892-3898(1979)]c ^^X. i^m<Dimtfj:^mt 

5p5- 1 9 2 1 9 3^-ii«tl5tfe«0^ hT5 V';S-=Srv'y— 

-fef (i^yui? h y v^^^ Uts^^T-fc > y 

5 w t yJiT*^ J'.CV \ y'/u^' h v'/V'T 5 >~r ^ y — tf 

mWm^Xi^-fit^t^ 1^^4-4 8 7 4-^fEifetO 

-<=->y '?-t.JS*3fi<7?S^J4:7/u^ h->/uy v?vi:7yw 

[00071 -^(C. g#m«:^V>-5^>tfffe:d^3E?g>e)>o 

is. iSf]i^^m<Dvm. ^m^iFti:t\ m^<^^^^x. 

Xii<:Lt-AmiiL.k\ 
[0 0 0 81 

rf^*5^*:a^^fc^:^^ ^'^S. (Penicilliu 



5 

i-5ICSofc, fip-b. :*:56^f4, ^7 AS (Pern 

[0 0 0 9] *^wcc>7/i'^ hv-zi^r? y^^=^>'^— 

h v'/p N » - z - y i^i^^mm-i. ^)^^- 
^ i: . y >^>-s.i//x*iN ° - z - y i^'^iu^ 10 0 

~l 5 0'^C^cio^/^-C3~6 0^B^. ^hi^i^y^ 

[0 0 10] ■^wn(rmm~t. h->/wT5/ge^ 

h -y/v y >':RU^/X»i^/^^=' b ->''^N ° - z - y v 

-t<75j; p^'^Si; UT. -<^->y ^'Air:/v•^/^AS-34l3 
(Penicillium ianthinellum S-3413) (FKM BP-5475) . 
^v-i; -^A • ^Vv-^t^/L-AdFO NO. 4651, 6581, 7905) 
(Penicillium .ianthinellum) . -<:^->y !?A • ;r=^-f- U 
A(IFO NO. 5748) ( Penicillium oxalicum) > '^<=^'> V 
• -^^/^z^^' A(IFO NO. 7994) ( Penicillium javanicu 
n,)^ -t^i^y "^A • y y-J^'5^A(IF0 NO. 4897) (Penici 
Ilium chrysogenum) . -<^'>V ^^A • i/'Tt^!?A(FO N 
0.5337) (Penicillium cyaneum) ^^ jifOffi^^tf S^ 
T'^ So 

[0 0°1 1] 3^^?^CDFAOD»ts — ^l-> T1E(^ 

1) ^c7?#!5ett'T^ Ky-fb^^^kU a-yh 

2) ^*pH»i4. 0—1 1. 0. SipHI^T. 

•9 ; 

3) ^MS<tl 5~5 CC, S®g««2 sr-Cfe 
<? : 

4) ;;r_^y<-.^'.y^:pc 2 0 0 p g ^fc^Vu^igfeT? 
■ a'J^Ufc#^. ^d^a(i*D3 8,700 (3 8. 7 kD 

a) -CfoSc 

[0 0 12) *^0JcOFAOD<73S^I-fflV^o7/l-:^ b 
->/Py v^V.&U^/'XfiF Z Lfi, ^/l-a-^ 0.0 1- 

5 om-m>t y v?vs.tJ^/xfiN <^-z- y v>vo. o 

1-20 *S% i: Sr?^t'-C\ 100-1 5 0'C{r*5V ^ 



4) i|#M3p8-3 3 6 3 8 6 
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T 3 - 6 0 h ^ u-r^^a®f 5*i*T-SS£^3x 

^f^&ijt^fi. ±S 1 0 0 Om 1 (;5j^4=tCi//L'=- 

;^2oog. N-^-z-y v^>-i 0 g^^$*, 

1 2 oU 2 o^^^— h i> w-ysaS-rsc: i: ic: J:o 
TlSi1-?)Ci:A5-C§^-5. :*:^<OFAOD«75iS 
Jttcfflv h v-/uy v=vS.U^/X<iF Z L-^Wt§ 
Ite (£ATx FZLl#lffi<!;^-5> S3:. JziD/Oyjii-Ct?-?. 

\cm\tti>i)\ mK.tis ^/us— ;^o. 0 i-5oaS 

10 %s y v^V-J^U^/XfiN "-Z-yc^:^ 0.01-20 
Sfi%s K2HPO4 0. lfig%. NaHzPO^ O. lS 
fi%, Mg SO4 • 7H2O 0. 0 SaSV Ca C 1 2 

• 2H2O 0. 0 imfi%*5j:tjws^^^0. 2mM% 
^m-r^m.-^ (iff^L<i*pH5. 6-6.0) *i 

0 0-1 5 0'CIC*5V>-C3~6 O^m^hi^X' — 
Si-o r t \CX oX»S d t ;45T-^ S. 
[0 0 131 *%|^(^FAODcDiJitic:fflV^-61&Jtt{i, 

^^J^.. i<Dm<^mmm^m-r^m 

{j^hyi^A. *y'>i>., f/i^v'ij'A. -7y)iy^ -^if 

;u y -:>:^R-o-/XfiF z l ^-^^-rsi^ife-ei** Ufc t 
leco;^^T-#^^^^> f z l ^m— o^iSSt 

t L-Ci^Vi-^i— x^^fflV^-SFZ LJt«S (1. 0%^//!'=' 
30 0. 5%FZL, 1.0%K2HPO4. 0. 1 %N 

aHsFOi. 0. 0 5%Mg SO4 • 7H2O. 0.0 1% 
C a C I2 • 2H2O*5j;U«0. 0 1 % t'^ 5; ^-S^ij^) 

0 0 0mm='{-://V=' — 0 g (2%) . FZL 10 
g (1%) , K2HPO4 1. 0 g (0. 1%) , N a H2 
PO4I. 0 g (0. 1%) . Mg S04- 7H2O 0.5 
g (0. 0 5%) , CaClz- 2H2O 0. 1 g (0. 0 
1%) ii^xm%^^-^'2.. 0 g (0. 2%) Sr^Wi"o 
J^flfi (pH5. 6-6. 0) T'fcSc FZLJSflfel*. Ji^ 
40 (^^^ffilCFZ L^'i!sJ)D-rS*\ i^'/V=>-;^tN''-Z- 

i^nhri^iiMty/^-^ h v-^L-y v'>'^i:U^/X.liF Z L 
ilG L (^ y f K y i^-iyRXfy^Xlii^ V ^-7- y 

KN ^ - z - y ->'•>-) mmii^mt^m^tiio 
[00 1 4] mmn. a^. 2 5-3 7r., »^L<ti 

2 8 X^xnt>ix-^. i&^<^ pHti4.0~8.0 0®I1T- 
fo?), Jff«L<l-3:5. 5 — 6. 0-efeSo Ls^L/ceTJS 
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V • •Y>->^v^-i»•S - 3 4 1 3tt^rc0^f4^T. 2 
0~4 8H#f,g, ^^U<Ji3 6fl#fB^i$»f^i;, FAO 
D;45ig^tfjlC^$HS (01) c r<7)J:5»cLT<# 

PiLfc±m^«eNB)iStt£li?Ri: L-C. DEAE 

— r ^"^ ^ ^ 
C:tlcJ;9if^i-5o . 20 

10 0 151 u«>b''j;75s?>, 3|s^iq(©e6<Kei^p>, fao 

v5>-S.tVXf±7/'P:i' h iz/PN - Z - y i^>~&^i^f^ 
tC±§^U t^itfei^fj^/l'iS' ^v'/^r5 7^:^^'>:^^— 
[0 0 16] 7^5I§^CDFAOD^S^5>®60F*9. 
'>y ^J'ii. ■ V'>-^>>l^-^S-3413 (Penici 11 ium janthinel 
lum S-3413) (aTs S - 3 4 1 3»i:«^2.) fi*^ 

oLiyr-^y^y 1993) *#^i:U ^(0B^<)!m4?r 
/l-i>.( Penici Ilium janthinellum) jrl^lfeLfCc 

■§fERM BP-5475(DTT-^*£;^:H'Tl' 

(1) ^^D?1i:ft^?fMUncv\ 

(2) x^->y (penicillus)?i^*^'ii)'bixfc. 

(3) 7^T7^ K(phialide)liio< »)ST\ ^^ffl 



i|5fp^ip8 - 3 3 6 3 8 6 
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(4) ^->yii^M-$>«?U ®!eBST-fc^.o 

(5) ®^Sr?F^Uj:V\ 

(6) 5>4.^Ti^5^b<tfefflT-fc5o 

(7) JS^{;i*5(-j-^^W4^ 

[0017] tATtC$:^^£OF AODC0#tt%i#ffl{C|ji 

1. -mjtmmm^ 

^ > i/^UN ° - Z - y i^VCF Z L) i oTt^^ai-S 
^^ligjf-cfo K>. yj^i'h y i^>-S.t//3?:(i F Z L 

y v?>-s.t)«/3z.iiF z LJ#Jte-c\ •-^::^->y 'i'Amo^/i^ 

{CX^m^^fl^. FAODtts ^/Un-^ty v^^-s. 
U^/X<;iN « - z - y h u— U-C» 

ibiX-S G L^^b«S«J-C^$ix5-5«. iZ/V-a-P^ i; y 

V? vatJ^/XfiN « - Z - y v^vSr^iJ^ \t.i!r— 

mmi^T^ Ky'fb^t-tt^icf^fflt-5'bo-t?fco= 

[0 0 181 2. S)t?l#^tt*5J:U«S1t^ 
*|g0^<7>FAOD{i, ^: 

Ri-CO-CHo-NH-R^ + O2 + H2O -» 
Ri-CO-CHO + R2-NH2 + H2O2 

^'KX»4'<:7°9^H^^St-) X'7r^ini^-i^'>-f^ 

H. - (CH2) [CH (OH) ] 

H2OH (5*^^. n{-iO-6(D^ Xh^. R^t--C 
HK^- CCONHR3] ^COOH (^'P. R^Jia-T 

n$T-^Ky-ft:-§^^^SKtb-ciff*uv\ cfT"b. R 
3;ijyv^>', /Kyy ^^yv, T;^^-?7=¥>^^<t'd^ 

6 . 5 5 £i.TT-fc 5^ L-V \ 
[0 0 19] 3^^eqcOFAOD(7>g*aiCxtroffi'l± 

^1 m8^^iT.fc'<:^~>y - -^Vv-^Vl-AS — 3 4 
1 3S5l5cOFAODOO£S#^'tt 
[«1] 



N'-:7^bi> h •>v'bN"-Z-'J 1.67nM 22.4 

yjV^ h >yl/v^'^ > 1. 67inM 100 

N'-y f-^U-L-y i. o7w2 H. r.:! 

^i; 0. 17X N. D. 

h V:/f- 'y ^J^^^'^J^^^x^-rofc: V 0. 17X 0,2 

FHSA*^ 0. 17X N.D. 

h 'J-Zf-'V 17 FHS A 0.17X 0.5 
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ibtfia Lft: F AOD (r>SS#^l4 



ifcjSte (10- Wing-protein) 



FJEBK BP-5475 


i; Ti? A • •>;7«/UAS-34l3 


3. 0 


1 7. 


3 


IFO 4651 




0. 3 


0. 


5 


IFO 6581 




N, D. I' 


0. 


2 


IFO 7905 




0. 3 


0. 


5 


IFO 5748 




3. 0 


1 6. 


2 


IFO 7994 




2. S 


1 2. 


0 


IFO 4897 


^ yfSL. 


1. 8 


1 1. 


3 


IFO 5337 




6. 1 


2 1. 


9 



1) :4^£±S$iX-r 

[0 0 2 0] ^2^CJii<$^^-CV^5J;5>l•::. 5t:^B^(75FA 

[0 0 2 1] 3. pH-HX.xmB.ffyM(- 

O. 1M@^ (Ac) . V^^'^t^-i^ (K-P) 

w.. }^\):^-mmmm^xf-if))^^>' (g i y) -n 

aOnrnm. (pH4. 0-1 1. 0) ICFAOD^JP 

2 5'c, 1 o^^.g-r>'=3r^^-M-3t^s 
^^14= (2 5*^ pH8. 0) -c^Stt^Sitel-^^ ±i5:fe' 

•&T1I'J:£ Lfc i # . :^Wn<Ty F A O DCO^^^,C p 

Si^pH4. 0~1 1. 0. i+*L<{±pH6. 0~9. 
OT'foO, SipHfd*^7. (|112#P) c 

5 0mM ^7A^ff^ (pH7. 5) ^t'l 5 

~6 0°C(D?gS^4=l-FAOD^JP;t, 1 05^-0^ 

a^lil 5-5 0=0, »*L.<ttl 5-4 5°a J: "9 
t- < 1 5 'C-Cfo '? . ^K^:fi^ 1 5 ~ 4 5°C, 

U < 1 5 - 4 o°c, J; ^tS b< f3 2 sr-ej^j^ 
[0 0 2 2] 4. :bW^Wi^ 



30 



40 



50 



A. 

1 0 OmM yj^^ >- (FV) 

Ufc, 4 5inM 4-T5;/TVf^f y >-> 6 O^^y V 
/m 1 y<-:^^i^^—'^im&. SU^eOmM 
/i^^-?:3vg^l OOju 1 O. IM }-V:^-^Sm. 
WM (p H 8. O) 1 m K *5 iU^^^^S 0^1* 
?^^U ^^l^i§.*T'2. 9 5ml ir-T^o 2 5°CX' 
W^itVtM. 1 0 OmM F V^SS5 0 n 1 *S^D 

m-^^y >fe#C7>5>^^ii^^ (5.16X1 o^M-i 

cin-i) /4->bs i^^B^lc^roiiS^t:?^^^^-^^^^ 

[ 0 0 2 3 J B ^^tI^^^ 
±t5A^i:«^iMU. S^^r^, 3 05^p^ 2 

X'4 V^^.-'i— h L/d^<7:> 5 0 5 n mtcfclt -oS^iJlcS^ 

0. iM h y ;^-*gg^aafis (phb. o) imi tmm 



11 

^5 0 u 1 2:ia^U m^X-^m^S. Om 1 t 

2 sr-c^u wmmhm.^w^L\^tdk. 5 0 

. mM FV 100,i iSrl^DU gS^SJUX^rlE^T-il 

* [ 0 0 2 4 ] 5 . B^«pm f&ttft*5iO=^1t: 
(1) 

0. IM hU^-i^g^M (pH8. 0) ro^4=T\ *!• 
1 mM(D^m&m^ :t-:^^mv U 5 3 O'CT- 

4 13 *5feF AODf£'l4'--<7:>^ 
1*3] 







(1 bM) 


(%) 


/iL 


100 


LiCl 


88 


KCl 


103 


KaCl 


100 


fibCl 


105 


CsCl 


103 




103 


CaCIs 


74 




144 


FeSO^ 


114 


CoSO^ 


13 


CuCU 


51 


2nS04 


5. S 


AgNOa 


5.7 


BaCIa 


66 


flgCla 


2.1 


FeCla 


100 



[0025] {2) ^m&mm(D^ 

(PCMB) (i^^^O. ImM, ^iv^^UilmMt 



7) it#rjB¥8-3 3 6 3 8 6 

12 

>§St^ ]) J4MM( p H 7 . 5 ) IC 0. 1 mMC0>^'9^;^-x 
h-^i- (DTT) ^^DLfc"b<75(c:>e)-LT-fl«^Sr 

1*4] 



10 



Mm 




(1 dB) 


(^) 




100 


P CMB*^ 


0. 59 


DTNB*2 


13 




102 




118 




105 




111 




103 




0.17 




12 




18 




107 




63 




109 



*1 : PCMB, ''■«7^ci>3^-i.#^^— TKiR 
*2:DNTB, 5. 5' — i:^5^:^fcf;^ (2-^hci^ 

30 *3 : EDTA, Jt.^l^i^v^T^ :/|ZggM 

*4*=>ibe^ib;?)^-. FAODf&t±{iPCMB. DNT 
B, t K^^^>\ 73:::^/vt Yy~y'--y. t Kadf-ix/vr 

#{ciiL.yt^^i^^5^;d-x^W h— /I'O. imM^r^JJD 

LfrSOraM 'J ^ ^J'-Wfl**^ 0>H7. 5) 

5c 

[0026] 6. 5H=-fi: 
40 ^— °— ?'^;^200pglCj: 5y/'^5ii?£T':^Ji??fc 
:9^**^1]3 8. 700 (3 8. 7kDa) -Cfco 
fc (Ei4)e SDS-PAGE ( Kr'v'/l^Sg^-^ b y 

5fe{CttfV\ 1 0%-iryl^S:fflV^X^ 4 OmA-C. 3B#PnT* 

-2 5 0-effofCo ^fc. SDS-PAGE{C*5V^-C. 

50 l^-c5>?*alJte€r^•fofc^!t*^ -^^y^=^s/ h(?55i-^ft:fi 



(8) #BS¥8-3 3 6 3 8 6 

13 14 
ii^)48. 700 (48. 7kDa) X'hi>^tt>i^^HtL |g^«FAODi:Srfct^Lfc 

[0 0 2 71 7. S!B3KOffi^i:Otl^ 1*5] 

— ti/'JOA.ti'i'flVi 3«M«?t9*A sp. '* TA-Wf W s. p. 

S-34 1 3 



38.700 88.000 83.000 

(SOS-PAGE) 48,700 44.000 43,000 

^g^jg ?kHt^^n^ rADi**W3te^ ,FADi*^W*S 

(7;u^ h i/ /I/ 3.0" 11.28 

hv^Pz-^ll » 17.3 7.09 59.8 

MSpH 7.5 8.3 7.7 

MfiiSKCC) 25 40 40 

SH5S«l=J:%igS *t) 'fU *t) 



94> 



1) : •^Vt'^^'h (r.Horiuchi et al. ) Agric. Biol. Qi 
em.. 53(1), 103-110(1989) 

2) : t^V'^'^h (T. Horiuchi et al.) AgricBioI.Ch 
em, 55(2), 333-338(1991) 

3 ) -.y/^^V ->/^N « - z - y v'vicJtl-Sitfiitt 
S5;0^fb, 7)i:^e^cOFAODi:fth.c02acoStt*5|5C07 

(2) FAODfi^i^irLT^t^^^tC^ 

*^ife^td^LfcFAD«r*-r^o 

(3) ISipH. *5it5SH^t^J:2>Pl« 
l?CC^^4 F AO D t tew 2 i: COtSaSr^ UT V ^ 

[0 0 2 8] ^h\Z.. <^m-4:-AS7 4^<i^Xm.(rj 

(1) mmm^ ■. #FjB¥4-4 b 7 A^jimm.<rjy 

h'^/^Ty~i^iz.m^t^^^<o\zMU ^^mo 

F AOD('±7>'V^' h-y/i-v i^> ty/i-i^ hv-/uy<y vie 

(2) : ^^^4- 4 8 7 4-§^f^f757yU 



20 *ncV^lS:«ll-Ct,St^il'5;d\ 2^^?^cOFAOD{i7/l' 

(3) MiS*^S::*:^?^'OFAOD(4ia^^ttftNil&fflV^ 
[002 9] |Sz£(75C'i: < , *^P>qcO^F AODf^, 

OD t ^C0?«S*^fc»4il^fb'Xm'7?% 
t>ir^o F AOD<75BI*fSt4ttTKCOSJ^^»-*^V ^TS'J 

R1-CO-CH2-NH-R2 + 02+ H20 

-^Ri-CO-CHO + R2-NH2 + H2O2 
(^. RifiT/VK-^^Ss R^fXT^ym. 

[0030] ^^<DF AOD^r-^ K !) -fba^r^^fi^ 

mi^. m^^jwm'px'i^m^^t^. msm^ffypn. 

?US(4. ±fe(7>^fr*Y«fc-tM. BP-^. pH6. o~ 

9. 0. L<{47. 5. Mil 5-4 5X;. 

< « 1 6 - 4 o^C-Cfeoo ifSWrJlSi: LTJiy U <> 

TfiilS-, 0. l^-> "h/mlt^iis ^t^.L<fil~l 
50 0 0^=^y hXaiXh^,. 



(9) 

15 

(003 11 *^^co^*ffe-Cii, TfE^75^,^-r^^*>cor 

(1) i^b-Jc^^lcSoX 

4-7-5/^^^^';:/. 3-^^/1^-2— <vy^T 

I<f— (2— t Kd=^->— 3— :^>'^3j::7"DtVU-) — m— h 

T-yX 2, 4— ^^'co^jcy— yK N— ■a^'f^/^— 
N- (2-t KDdr->- 3- ^/V^r^DfcVl-) -3,5 20 

T'DbVV) -3, 5-v';>'^>'^T=^y N-^i^/W- 
N— (2-t Kd=^->- 3— >^yV*:^i=f bVP) -3, 5 

gE^T'fe . o - v^T^ ->-:^>\ o - h y -:>">•. 3 , 3 

-^JT ^ /'<>-;y^'y'>: 3, 3, 5, 5-7" h^^f^/l'-^ 
-4, 4-fcr;^ (v^;<^/l'T=:y) f7^:::^/l'T5>. 30 

10- C<7/^JK=3rv•;^f^/^7'^y;<7/^JK^y^.) -3, 7 

(2) ^o?S»Si-S<5< 

g(*l^=^.y h/mltU ii^l-^^L'^cfsep^&^DL 40 

[0032] ^mm:)jm-iim^^t<r)^^m ^-ctr 
fi. fcSb*^C4e>*t;*5^ufc^<y ^Rxj^/'xfiV 

^ (^cxT— if) *-fflv^5::i;d5-C'toc ^vHli 50 



ittra^PS- 3 3 6 3 8 6 
16 

X 1 V. y v^yu^r^:/ K'-^^^y— "fefs U-IJ^, ■T'u 
[0033] _h|B«75r i: < . *^B^«75F AODIi. 

^Sixo^/i'^' hv-ypy v?>•^c^5il5^/^sm#m^W■f- 
OD. /<-;J-=3fv'j5r-if#?coffl^J*, ^^igb^flg-CfflV^T 

[0034] ^«D@^-fb{iSSMSJS^T-fE*DO:;^ 
D —31**^ < s/f^J^^v ^-fttX't, J; V \ ±l5cor ir < . 

m^(0:fTm (2 8 0 nin<75®3tffx K 

[0 0 3 5] :*:3ge^fi^fc, :*^e>^(75F AOD^-g-WI" 
-c-fo-So *l§P^coT-? Ky <b^<7:)t«<^/tJi)(Dssm ■ 

13, :3|3^B^«OFAOD, ^ff*L <(3:pH6. 0 — 9. 0, 



(1 0) 



17 



10 



20 



^mW- 8-336386 
18 

^mtimmAX'Wmitl-fc DEAE— Ir^r-tr/i';^? 
(4. 2X26cm) JCTT'^'f UfCo fg+4Bi53^i 

fc. 0-5 5%^<o«i!^iIj(-#tL^ i;);(C2 5'yota 

— ;^6FF (Low Substitute) (HR 1 0/ 1 

5-0 %mi<^mmmx'mtii bfc. fi§-ffiii$i-sr**e)> 

ti-0. 2My y TJ'A^iiKjS (pH7. 5) ICTW 

ii^=?TV \ 7 O ~ 1 0 O ^— •> h (T^i^Sa^Sr^fCo 

[003 7] 3f^ffi»m(7:>U VKOR^^rJ' 6 iZ^ 

-r. met*. :*ffi^i'79tf>^-CfcoZLtSr:T^UT 
V t#^H/cif^¥^^°G(i S D S - P AG E ( K-T-* 

ttl) {cJ;«J5H^^^*t«bfco SDS-PAGEJi:. 7=" 

— 1 G%<f/'i^^fflv^-c, 4 0inA-r^ 

3B^^mU y TVhT'/U— G- 2 5 0 

V/N-j? ^^^tofco L-T*:^ * y 

^y^r>yi K^—ir\ y7°->WvkK'^^— 

^5'><7>5H=*<*i^4 8. 7 00 (4 8. 7kDa) "Cfc 
SCltd^^^tLfc (1215) o Sfe. 
0 0 p g j; 5<5^VP^ail- J; 5:5H«5rt?(is IM 4 
^tS^35='bWb*^<Ci5{-. S^?3 8, 7 0.0 (3 8. 7 
kDa) -Cfoofc^HISm-lliMLfcFAODOe^* 

[0 03 8] -mm-i- m\:.^'^if^ \^-y%.nm& 

1) ^-|-<7?*5fg 

^t±) ?r 1 0 0 ,z icOlgg^T-^ftPUyto r tT.t>roKi|sf{- 
iSgEZ-ir h>-(lNi^^T-fe hV: 1/1 GO) 1ml ?r 
iJD^. 1 2 0 0 OlH«aT-l 0^F»1iS'il^^KU/c. ifc^^ 

The ^ "b ic 8 mJS^ 1 0 0 w 1 ^iDx.. 2 0 :9f^;^1^7K 

■I'T'iDf^'^i^ 5 . 4 3.^-;/ h/'ml h 'J 7° 3 
0 0 M 1 i '^'S-v 3 7 t:T- 3 B#Frg^.V=Jf =L-<- h L7h, 

2) ffittflte 

N_ (^/ujj^drv'y ^yur =: / -pjXy^—M -4,4 

-f';^(v>yf-/'l'T5 /) /VT5 >^^ . 3 0;xl 

6 0^--yf/ral 3 0;il 

0. IM Fy;^-i^l»M(pH8. 0) 30 0^*1 

2 5^— •>^/'nll FAOD?^lS 5x^1 

.«g7K-t:^ife*%lmltL.fc. 25^^>h/na FAO h/ml(C/£5i5. 0. IM y y ^'i^^^msCp 

Dt^fX, ^i?iJl'7:>^WcFAOD^r2 5^^-> 50 H7. 5)T^LXD^L^i. ^<75F AODSJ:^^StC 



ii^ 1 ~ 1 0 0^= 5/ h/mu mmt') y 

(pH7. 5) t^itf-^Lw ii®fft:7K*<?>fe*Si'S<5 
5ez!!(7> r (1) ii^b7K^^(-S^^:5?ej i-scwi 

[0036] 

lefegijl '<=v^y • -^ViX^/U-i^S- 3 4 1 3 
JtSCOF AOD<OSSBt*3 iU^fi^ 

><=.v-y • Jr>'v-^vVAS- 3 4 13 (FEF^l BP-54 
75 : Penici Ilium janthinellum S-3413) ^rFZL 0. 

5%. 1.0%, y>m=;&y ^7-^0. 1 

%, y ^-g^:?- h y r?-^ 0. 1%, Si®f^^'-^->'>-i=« 
0. 0 5%> ii'fb*^i'->^'-^ o. 0 1%, -1"—^ 

^ 0. 2%^*LfcSJfe (pH6. 0) 1 0 LiCfiS® 

«3JgS5 00 r pm<^)^1*-e2 8°a 3 6fl#ra»l^« 
bfe. Ig^JiMiiib-CmfcfCo ffi*«:4 1 0 g (S* 
g) iSr, 0. ImMiODTT^gr^, O. lMy>^y 
^J'i^^jiM (pH7. 5) 8 OOmliCS^JSU ^-Y/ • 5 
/KCi ►?S*fr*^UfCo W=?K^9, 5 0 0 r pm 

T'2 05^«S'ij>5>giU C«ia»a 

-T) ^SD^s itW^U 1 2, 0 0 O r pm-C 1 O'M^ 
-L^LfCo ^ibnfc±?SfC 7 5 %ma\:ii-ii^ i 9 
^^iDXs 12,000rpm-ei O^^alii'L^ 

5^bfCc nSk^O. ImMODTT^r^Wt-^SOm 

M y y 'j'iNiiaM (ph ?. s) c^t, »«a 

3nM 



30 



40 



19 



±.m<^'^!M&'S^ 1 5 0 /X lipx, 3 ox:x'4 '^^^ 

h U 3 05>^<7)7 2 7nmirjott5g57tlS[SrS!J:tb 

[0039] ^t6giJ3 «ifb--* {^T^ f ViOS'J* 

-1) P?*5|<7>^!Qg 

*SSIgf7X2 0 0iulT^U 8M^s 0. 2%ED 
SiiiM 



(11) 4#Pjfl^8-3 3 6 3 8 6 

20 

TA- 2-:>-h!;^i*5r^5 7 0nMMJ;^-i^®£^f 
fK(pH8. 8)lmli:. 2-^/U;!77°h^^'y— ^1-4 0 

1MC03— Hg^f:^^y'>i^4 0 0;il^^pu so 

Lfdc 0. IMm^TV^-'J'AtrMLTSSfTL-fc 

1 O.™./-! TP CK- M; T'v'V 1 0 ai 1 
U 3 7'CT'3B#fBl'f >=^e=.^-l>L;fc„ 

10 2) 



t';^ ( v^;^ '^^/'Wr =: / ) t;"7 ^c^-yur 5 >Wi^ 3 Qui 

6 0=^~yhy^ml ;*-^v'y— fe^«^ 3 0;/l 

0. IM M;;^-ii^aSfi«(pH8. 0) 3 00m1 
2 5:3-^.y h/ml FAODj^ 10^1 
^n^Sjpl- C~13. 2ing 

^@7KT'^?: 9 0 O /i 1 i: Ufc^ 2 5 ^— h/ml 

F A o umm-x. mm^\ i cD:*fe-mfc f a od % 2 5 

Ji:^^ h/mllClT'i^j;?, 0. IM y>^;*y'?Afg 20 
aM(pH7. 5)T!^b-CI^Lfc<. :i<30FAODS 
J^SK$r3 0*CT'-^'V:^^3.'<— 3 05^^60 7 2 70111 

^:/citrv«DSi:Sbt*i:'^B9^^l28tr:5<^o Ill4'i73 
m&fi7 2 7nm<75Pii7tS(i^b*«<^i^^. «tt 

5 0 O^- h/ml T 5 fe'i^ig 

1. OM hv^-m^mm(pH8. 0) 
coWiti^^ 3 ox:x 3 0 ■$^^4 '^^c^^—yi^tic o^mK. 

W:. 1 0%M)^DDg^^2 0 0AilSPxTJi3*U 
O'CT'2 O^^rStiaUfcm 12 0 0 OESa-C 1 0^.351 

3mM N-(;*/l'd<=^->y ^vPT? y /I') - 4, 4- 

t*;^(-::^^^/>'7'?y) /u-TS^^JS ioOmI 

6 0a-3'b/'ml ;i-^v'y— t^gflS lOOfil 
0. IM MJ;=^-:^^ilt»M(pH8. 0) 10 00 Ml 



10 0 4 0] ^i?i]4 -^^j/a tf >^A 1 dicDaij:^ 
-^^^Df>'A0f^(v'^'-=^*b)$-^g7K-C'2. SniM 

eVAlc®^i:^-=ei/neVA0iii5^Sr:»®l, *SligL- 
lcfi0%-5 2. 0%<^>^?^«r#fCo 1) 

2 5 0 /ig 
5 /xl 
15^1 

?§ibil,fc±rflC5N NaOHSr*t)4 
^"•[^^(-bfc. 2) ?St±S!j^FAODg: 



16^— -yh/ml FAOD^JS 
^g'7}c-C:^*2. 6ml<!:Lfc, 1 6^:^.y h/ral F 40 

AODmm^ mm\ i <7?;&^rc#fcF aodst i 

=^'y}-y^ml\Cf£^Xo. 0. IM V>m^'J'>Mmi 
®(pH7. 5)T-#f?LTf^bfCc FAODS^t^jJ^ 
3 0"C-C2^>f^-r V:5r=.-<- h Lfcm, Ji|Bt7>&^!aa 
'^?r4 0 0MlJP;t, ^ p5tC3 O^t'-I* >='f3-'<— F Lfc 
^(75 7 2 7nm(Cj3(1-5@l:7tS^?aytL.fco ^<^:^i£T1# 

m9\C^, 114"COiBW«i7 2 7nraCO®3tg(il^b7|< 
mc04IC.*}It)s lllte(4'--^^''Df>Alcfi^*Tc HI 
{4, '-^^iS-'D f > A 1 c(it t Wb*S?§^*^^tBMM 



15^1 

[004 1] 

50 j;U^W:3^&(cj:o-c, lEf4lc»b^w<;J'^^firr5 



(1 2) 



21 

. [03] FAOD<^^'f'T-(^?S+4<fcSi?g^«^Ba^ 
[El 4 ] X y ;^ 2 0 Opg^rffiv --tz^y^^yii 

[@ 5 1 ^<=-'>'V • ■V>'v'^>'^A S - 3 4 1 3 * 

imi] 



#Mq^8-3 3 6 3 8 6 
22 

5fe<?5$ffiKFAODSrSDS-PAGE ( K7^->>'l'ii®t^ 

[136] !^S-3 4 1 3S5t5FAOD<^)®l|5i;^'<:{' 
[El 7] t->'fl:i: FAODf^ffltcJ; fj^fe 



[08] Jl^b^^^^D t'>S:i:FAODf^ffllc±fp;9fe 
10 [El 9] •-^^^nt'^AlcM.tFAODf^ffllCi!? 



[112] 




0 10 20 30 •« 



[03] 





1.0 




0.8 


E 




\ 






o.e 












0.4 




0.2 




0 




Gly-Nooa 



# # « — ■ — " — rsA I 



» ■ 

PH 



10 




C5 



10 




40 



50 60 70 

ffiUil^aS: (na 1 ) 



80 



90 



(1 3) 3 3 6 3 8 6 



lias] IE16] 




600 



B : ^tiSF AOD 



107] 

O.035 r ■ 





(51) Int. CI. ^ 
(C 1 2 N 9/06 
G12R i:82) 



F I 



(72) mm^ x^x 

;»CfiKfl?tfe*Tti5&?4^4T@40#S&(O 2 



